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Abstract. Echinacea purpurea (L.) Moench. is a perennial species, originating in 
North America from which the aerial parts are used in therapeutic purposes, and 
at the plants from the fourth year may be used also the roots. The extracts and the 
pharmaceutical forms with extracts are used in urology, gynecology and internal 
medicine. The echinacea herba is the raw material for the production of antiviral, 
anti - tumor, immunostimulant. Under the influence of the research factors 
interaction the highest average yield over the three years (73.38 q/ha) was 
obtained at the variant sown at a distance of 50 cm between rows and 15 cm 
between plants per row. The highest content in active principles, respectively 
polyphenolic compounds, polyphenolic acids and flavonoids was determined at 
the plants from the same variant that achieved the greatest production of dry 
herba. 





Echinacea purpurea (L.) Moench. is a perennial species, originating 
in North America from which the aerial parts are used in therapeutic 
purposes, and at the plants from the fourth year may be used also the roots 
(1). The aerial part contains flavonosids, poysaccharides, derivatives of 
caffeic acid, volatile oil, etc.(2). The medicinal preparations from this plant 
contributes to the increase of the organism self - defense system (through 
white blood cells mobilization and the increase of the phagocytosis activity) 
and inhibit the viruses multiplication (4). The extracts and the 
pharmaceutical forms with extracts are used in urology, gynecology and 
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internal medicine. The echinacea herba is the raw material for the 
production of antiviral, anti - tumor, immunostimulant, cicatrization, anti 
inflammatory and diuretic  products (3). 
 
Materials and methods 
 
The research were conducted during 2011-2014 at S.C.D.A. Secuieni 
on a typical cambic chernozyom soil in a bifactorial experience and was 
placed after the subdivided parcels method in four repetitions. The 
experimented factors were: 
A factor – The distance between rows with three graduations:   
               -  a1 – 37.5 cm; 
            -  a2 – 50.0 cm ; 
              -  a3 – 62.5 cm . 
           B factor – The distance between plants on row with three 
graduations: 
    - b1 – non thinned; 
    - b2 – 15 cm; 
    - b3 – 20 cm. 
The seed used in the experiments was received from S.C.D.P.M.A. 
Fundulea and had the germination of 85% and purity of 97%. The sowing 
was done manually, at the researched distances and the depth of 1.5 cm. The 
maintenance work consisted in manual hoeings and row weeding and the 
plant harvesting was done manually starting from the second year of 
vegetation, at the full flowering by cutting the plant at ground level. 
The analyzes regarding the content in active principles were 
performed at C.C.B. „Stejarul” Piatra Neamt and were carried out on 
various types of extracts obtained from dry plants of Echinacea purpurea 
(L.) Moench. from the third year of vegetation. For the chemical qualitative 
study was used the thin layer chromatography for three groups of active 
principles with pharmacologically importance: flavonoids, polyphenolic 
acids and triterpene compounds. 
 
Results and discussion 
 
        Although in the literature  it is stated that the Echinacea    purpurea 
(L.) Moench. Plants issue stems in the first year, in S.C.D.A Secuieni 
conditions only 5% of plants have emitted stems, so data on production are 
presented from the second year of vegetation. The dry herba yields were 
significantly influenced both by the distance between rows (media of the A 
factor) and distance between plants on row (media of the B factor). 
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 In the second year of vegetation, the highest yield of dry herba (68.87 
q/ha) it was obtained at the variant sown at a distance of 50 cm between 
rows, the statistically ensured increase from the control variant – sown at 
37.5 cm between rows was of 18.33 q/ha (36%). The production increases 
obtained by thinning plants per row at 15 cm and 20 cm were of 2% 
respectively 1% (Table 1).  
Table 1  
The influence of the nutrition space on dry herba production at 
Echinacea purpurea (L.) Moech. in the second year of vegetation (2012) 
Variant 
2012 
q/ha % Dif. Sign. 
Distance between rows (A) 
a1 –  37.5 cm 
a2 –  50    cm 











       *** 
       *** 
DL 5% = 1.80 q/ha           1% = 2.72 q/ha           0.1% = 4.38 q/ha 
Distance between plants per row (B) 
b1- non thinning 
b2 – 15 cm  











        * 
 
DL 5% = 0.95 q/ha             1% = 1.30 q/ha     0.1% = 1.77 q/ha 
 
 In the third vegetation year of plants, the highest yield of herba 
(69.58 q/ha) was obtained at the variants where the plants were sown at 50 
cm between rows, the statistically ensured increase compared to the control 
– sowed at 37.5 cm between rows being of 5.04 q/ha (8%). The increased 
production obtained by plant thinning on row at 15 cm was of 2.61 q/ha 
(4%). (Table  2). 
 In 2014 at the plants from the fourth year of crop, the highest 
production of herba (73.41 q/ha) was obtained at the variant where the 
plants were sown at 50 cm between rows, the difference compared  to the 
control – sown at 37.5 cm between rows (64.29 q/ha) was of 9.12 q/ha 
(14%). At the distance of 62.5 cm between rows the obtained yield was of 
66.16 q/ha, the difference compared to control being 1.87 q/ha (3%). 
Regarding the distance between plants per row, the highest yield was 
obtained at 15 cm, the difference compared to the control variant – non 
thinning (68.45 q/ha) being of 0.45 q/ha, respectively 1% (Table 3).  
Table 2  
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The influence of the nutrition space on dry herba production at 
Echinacea purpurea (L.) Moech. in the third year of vegetation (2013) 
Variant 
2013 
q/ha % Dif. Sign. 
Distance between row (A) 
a1 –  37.5 cm 
a2 –  50    cm 











        *** 
 
DL 5% = 1.02q/ha           1% = 1.55 q/ha           0.1% = 2.49 q/ha 
Distance between plants per row (B) 
b1- non thinning 
b2 – 15 cm  












DL 5% = 1.05 q/ha             1% = 1.44q/ha     0.1% = 1.96 q/ha 
 
Table 3  
The influence of the nutrition space on dry herba production at 
Echinacea purpurea (L.) Moech. in the fourth year of vegetation (2014) 
Variant 
2012 
q/ha % Diff. Sign. 
Distance between rows (A) 
a1 –  37.5 cm 
a2 –  50    cm 











        *** 
** 
DL 5% = 1.01q/ha           1% = 1.52 q/ha           0.1% = 2.45 q/ha 
Distance between plants per row (B) 
b1- non thinning 
b2 – 15 cm  













DL 5% = 0.88 q/ha             1% = 1.21 q/ha     0.1% = 1.64 q/ha 
 
 On average over the three years (2012-2014), the highest yield of 
dry herba was obtained at the variant where plants were sown at 50 cm 
between rows (70.62 q/ha), the differenece compared to control – sown at 
37.5 cm between rows being of 10.83 q/ha (17%). The production increase 
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obtained through thinning the plants per row at 15 cm was of 1.49 q/ha 
respectively 2% (Table 4). 
Table 4  
The influence of the nutrition space on dry herba average production 
at Echinacea purpurea (L.) Moench.  
Variant 
   2012-2014 average 
2010 2011 2012 q/ha % Diff. Sign. 
Distance between rows (A) 
a1 –  37.5 cm 
a2 –  50    cm 






















DL 5% = 4.25 q/ha               1% = 5.9 q/ha                   0.1% = 8.43 q/ha 
Distance between plants per row (B) 
b1- non 
thinning 
b2 – 15 cm  




















DL 5% = 2.40 q/ha               1% = 4.01 q/ha                  0.1% = 7.52 q/ha 
  
 Under the influence of the investigated factors interaction  the 
highest average production over the three years (73.38 q/ha) was obtained in 
the variant sown at 50 cm between rows and 15 cm between plants per row 
(Figure 1).  
 Regarding the content in active ingredients, the distance between 
the rows has positively influenced their accumulation. Thus, the 
concentration of caffeic acid was more than  36.824 mg/100ml tincture in 
flowers, at the plants from the variant sown at a distance of 50 cm between 
rows and 15 cm between plants per row. At the plants from the same variant 
the content in rutoside and hyperoside was higher than 2.800 mg/100ml 
tincture (in flowers) and respectively of 0.489 mg/100ml tincture – in leaves 
(Table 5).   
 The content in polyphenolic acids had the highest values (2.420 g 
chlorogenic ) at the analyzed samples as MeOH70% exhausted, at the plants 
from the variant sown at the distance of  50 cm between rows and 15 cm 
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b1 - nerarit b2 - 15 cm b3 - 20cm
DL 5% = 7,37 q/ha             DL1% = 10,34 q/ha           DL 0,1% = 14,60 q/ha
 
Figure 1 The influence of the nutrition space on dry herba average 
production at Echinacea purpurea (L) Moench. (2012-2014) 
 
 
The content in flavonoids (g rutozide) had recorded higher values as 
MeOH70%  exhausted of 0.6280 g rutozide/100g herba at the plants from 
the variant sown  at 50 cm between rows and  15 cm between plants per 
row, compared to 0.5620 g rutozide/100g herba recorded at the plants from 
the control variant (sown at the distance of 62.5 cm between rows/non 
thinning) (table 7). 
 
Conclusions and recomandations 
 
 1. During 2012-2014 the highest yield of dry herba was obtained at 
the distance of 50 cm between rows (70.62 q/ha), the difference from the 
control – sowed at 37.5 cm between rows being of 10.83 q/ha (17%). The 
production increase obtained by thinning the plants per row at 15 cm was 





HPLC determination of some polyphenolic compounds from  
Echinacea purpurea (L.) Moench. tinctures    
Variant 











37.5cm between rows/non 
thinning 
- 23.262 1.348 0.416 
50 cm between rows/15 cm 
between plants per row 
- 26.644 1.739 0.489 
62.5 cm between rows/20 cm 
between plants per row 
- 35.278 1.363 0.326 
B.  Flowers 
37.5cm between rows/non 
thinning 
- 36.061 1.620 0.388 
50 cm between rows/15 cm 
between plants per row 
- 36.824 2.800 0.328 
62.5 cm between rows/20 cm 
between plants per row 
- 28.050 2.521 0.289 
C.  Strains 
37.5cm between rows/non 
thinning 
- 7.482 0.486 0.381 
50 cm between rows/15 cm 
between plants per row 
- 8.010 0.538 0.391 
62.5 cm between rows/20 cm 
between plants per row 
- 6.817 0.240 0.249 
D.  Roots 
37.5cm between rows/non 
thinning 
2.119 14.468 - - 
50 cm between rows/15 cm 
between plants per row 
3.073 16.692 - - 
62.5 cm between rows/20 cm 
between plants per row 
2.133 10.083 - - 
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 2. Under the influence of the research factors interaction the highest 
average yield over the three years (73.38 q/ha) was obtained at the variant 
sown at a distance of 50 cm between rows and 15 cm between plants per 
row.  
3. The highest content in active principles, respectively polyphenolic 
compounds, polyphenolic acids and flavonoids was determined at the plants 
from the same variant that achieved the greatest production of dry herba.  
 
Table 6 
 The spectrophotometric determination of polyphenolic acids from  
 Echinacea purpurea (L.) Moench. (herba)  
Extract type 
Expre-
ssed at  



























0.0189 0.0217 0.0212 
  
Table 7 
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